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© A metnod of producing a composite elastic ma- 
terial ccmcnses sretcting an elastic wee to eicn- 
gate it 'or examcie. elongating a nenweven wed of 
metttiewn elastcmeric fibers, and bonding He elon- 
gated web x at leas: zne gatfterabie wee, sucr. as a 
scuncended polyester fiber matenal, under cenci- 
tiens which scfian at least a portion of the elastic 
web to form Tie tended composite wed zt elastic 
material. 7>,e ccmcosita material is reiaxed imme- 
diaiBly after the bending to orevent trie elastic web 
from losing its ability to contract from the stretchec 
dimensions whicn ft assumed during the bonding 
fvjrac. Such immediate relaxation of trie composite 
^material after the bonding steo resurts in the elastic 
weo retaining its ability to contract so that upon 
^termination or the eiongating fcrce. the elastic wee 
O contract to fcrm gathers in trie gatr.eracle web. The 
p. bending may be effectuated by patten amccssing 
^overlaid eiastic and gatnerable wees witt at least 
JS portions cf the elastic web heated to 3t least its 
^softening temperature. Th resuttant composite elas- 
tic material ccmcrises a coherent elastic weo wnict 
tt.is bonded to at least on coherent gameracie wee 



relaxing of Tie composite material. 



LU 



whereby me gatnerable web is extensible and ccn- 
tractibie with me elastic web uccn stratenmg anc 
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COMPOSITE =UXSTCMEHIC MATERIAL AND PRCC23S rCR MAKING THE SAME 



BACKGROUND OF THE INVENTION 
Feld of the Invention 

The present invemicn is concerned with an 
eiastidzed material a method of making 2ie same 
and artidss mace therefrom. Mere particuiany, the 
present invemicn is concerned with a composite 
elastic material comprising at least one elastic weo. 
such as a nonwoven web of elastcmeric fibers, 
bended to one or mere wees of gatherabie ma- 
terial, sucn as one or more webs of a nonwoven. 
non-elastic material. 



Cescricticn of the Related Art 

Ccmocsite fabrics comprising a leas: :ne lay- 
er of nonwoven textile faerie mechanicsiiy securec 
to an elastic layer are known. For exampie. U.S. 
Patent -1,446.: 89 discloses textile laminate maten- 
ais ocmcrising an inner layer of elastic material, 
such as a poiyuretnane ream of a thickness cf 
about 0.025 inches, needle punched at 3 plurality 
of locations to a nonwoven textile fabric layer. Hie 
needle punched sucenccsed layers are then 
stretched within the elastic limits of me elastic layer 
to cermanentiv stretch the nonwoven fabric 'aver 
maisrial needle punched thereto. When l\e elastic 
layer Is ailcwed to reiax and return to substantially 
its ccncrticn pricr to being stretched, the nenweven 
fabnc layer is stated to exhibit increasec buik cy 
virtue of the relaxation of Its permanently strstaned 
fibers. 

U.S. Parent ^G9.£S3 dislccses a method c: 
making an eiastic material which induces ccntinu- 
cusiy fcrwarclng reiativeiy elastcmeric fibers anc 
elcngatabie cut reiativeiy .non-elastic fibers cntc a 
forming surface and bending at least seme of the 
fiber crossings to form a coherent cloth which is 
subsecuentiy mechanically wcrked. as by stratcr.- 
ing, 'oilcwirag which it is allowed to relax. As tie- 
scribed by the patentee at column 3. Sine t9 et 
sec. the elastic modulus of the dcth is substantially 
recuzzc after the sretcning, resulting in the cerma- 
nently stretched .ncn-alastic filaments relaxing and 
Icccing to incsasa the bulk and improve the feel cf 
the facne -column 9. Sires 9-1 and =gure 3). 
Fcrwarcing cf the filaments to the : crming suraca : s 
pesitively controlled, whicn the patentee (column 7, 
line t9 et sec) contrasts to the use of air streams 
to convey the nbers as used in meitbicwing ccsra- 



tion. 3ondng of the filaments to form the coherent 
doth may utilize embossing patterns or smooth, 
heatea rdl nips, as set forth at column 1 line 44 at 
seq. 

s U.S. Patent 3,216.126 discloses a composite 
fabric ocmcrising a iayer of an elastic or resilient 
material and an overlaying layer of fabric, for ax- 
ampie, a woven fabric The elastic fabric may be a 
poiyuretnane foam or a rryicn woven to impart 

to stretchacfity or the !ike and. as is tiisdesec in the 
paragraph bridging eciumns 1 and 2 of the patent, 
an adhesive may be applied in a precetermined 
pattam to the elastic material which is then 
stretched, and whiie in a stretched or elongated 

T5 state, the overiying fabric is contacted therewith 
anc heid in pressure engagement for a time suh> 
dent to ensure adhesicn of the two layers. When 
the Espied adhesive is dry, tension on tile backing 
material is rei eased causing the overiying ncn- 

20 elastic fabric to gather in the areas outlined by the 
achssive. *• 

'J.S. Patent 3,se7,737 disdoses the manufac- 
ture zi a resilient ceiluicsic wadding crcduc: at- 
tained by laminating paper and a prestretchec 

25 polyurethane foam material. An adhesive is appiieo 
in i desired pattern as illustrated in the drawings 
anc the pacer is laminated to either sice of fie 
prestrstcr.ee cciyureihane foam materia]. The pa- 
car layers may be wetted to reduco their resis- 

co tanca to being compressed by retraction of the 
presretched coiyure thane foam after lamination of 
the pacer layers thereto, thereby providing a crep- 
ed effect as Illustrated in Figures 3 and 4 of the 
patent. 

cs U.S. Patent 2,257,512 cencsms a method cf. 
producing eiastio compesite sheet materials and 
discloses that a reticulated, fibrous web termed of 
an eiastcmeric material such as rubber, inducing 
butaciene-styrene coociymers, may be utilized as 

to the eiastio ply of a compesite material, as dis- 
eased a: column 3. lines 18-24. At column 5. lines 
3S-^. tiie catent ciscleses, with reierencs to Fig- 
ure 7 cf the drawings, that a relaxed sheet materiai 
piy may nave a fibrous web cf elastcmeric materiai 

*s of smaller area than the sheet matenai s^etcr.ec sc 
as to conform it in area to the area of me sheet 
material anc the plies bended together at scaced 
points cr areas. Upon allowing the fibrous 
elastcmeric or/ to reiax. the compesite body is 

so stated to assume the sc^ctura shown, in Figure 7, 
wnicn Is described at column 5. line IS et sec as 
shewing a ribrcus weo cf elastcmeric material SO 
bended at scaced areas cr lines 5c to a piy 55 of a 
oreped cr ccrrjgatad flexible sheet material, whicn 
* may be pacer cr a synthetic ;esin material. Tne 
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grucures of the patented invention are stated to 
be partic;iany weil suited for the manufacaire of 
foundation garments, battling garments, elastic 
scorings, ankle braces, belts, garters, galluses and 
the like. 

U.S. Parent 4,426.420 disdoses hydrautfcaily 
entangled souniacad faeries and a method of mak- 
ing them which induces (see tte Ssamcie, a col- 
umn 3) drawing a potBntiajly aiastomeric fiber, and 
allowing it to relax between the draw and wind-up 
steps. 



SUMMAnY CF Tri5 INVENTION 

In accordance with Jhe present invention there 
is provided a memod of producing a composite 
elastic matenai ccmorising at least one gatheracle 
wed bended to at least one aiastic wed. me meth- 
od ccmcrising (a) tensioning an aiastic weo (whicn 
may ccmorise a ^fcrcus weo such as a nenweven 
web of eiastcmerc fibers, e.g.. merttiewn 
eiastcmeric fibers) to alcngate it (b) bonding the 
etengated elastic weo to at ieast one gatheracle 
web uncer ccncitcns whicn scften at "east portions 
of tie aiastic wee to form a bended composite 
web: and (ci reiaxmg the ccmccsite weo imrr.a- 
diataiy arter the cencing step whereby the gamera- 
ble web Is garnered to form the composite elastic 
matenai. Other asceccs of the invention provide 'or 
maintaining the nbrcus aiastic weo in a stretched 
condition during cencing, at an elongation of at 
least about 25 percent, preferably about 25 percent 
to ever 500 oercant, rr axamcie. about 25 percent 
to 550 percent aicng3ticn during the tending. 

in another ascec: of the present invention, the 
method includes oencing the etengated elastic weo 
to the gaiheracie weo oy overlaying the aiastic and 
gaiheracie wees snc acpiying neat and pressure to 
the overlaid wees, ; cr axamcie. by heating oencing 
sites on tie aiastic wee to a temcerarure cf from at 
least about 55'C to about 12Q*C. preferably mom 
at leas: about 70 'C to accut 90* C. 

In accordance with me present invention there 
is aisc prcvicec an elastic ccmccsite material com- 
prising an eiastic web eended to at least one 
gaiheracie weo *nicr. is extensible and ccntraccbie 
with me elastic web -pen stretching and relaxing of 
the ccmccsita matanai. the aiastic composite ma- 
terial being mace oy a method as cescr.bed abeve. 

in accordance with another ascec: cf the 
present invemxn. me aiastic web is :crceo to the 
gatheratie wee at a plurality of spacec-acan :cca- 
tiens in a :eceatr.g cattam and the .:atherabie web 
is gar.erec cetween T.e ccncec 'ocotiens. 



Other asoees of the invention provide that the 
aiastic wed may comprise a nonwoven web of 
etastomenc fibers, preferably eiastcmeric micro- 
libers; suci as, for exam pie. arc eiastomeric ncn- 

s woven web of meitelown eiastomeric fibers or an 
eiastomeric film. 

Other asoeca of the invention \ndixta on or 
more of !he tallowing in any comoinaticn: the 
elastcmeric fibers, preferably meltblown 

to eiastomeric fibers, may be formed from material 
s a l eca d mom the group inducing (I) A-a-A* block 
ccoclymers wnerem A and A* may be the same or 
different endblocks and eacn is a thermoplastic 
polymer andbiock or segment whicn contains a 

75 styrenic moiety such as polystyrene or polystyrene 
homciogs,, and 3 is an eiastomeric polymer mid- 
block or segment, e.g., a midbiock selected .mom 
the grouo including poly (etnyiene-butyiene), 
pclyiscprene and poiybutadiene, wfth pciy- 

» (eihyiene-buryiene) being preferred and (ii) blencs 
of one or mere oolyclerlns with -he A-3-A* block 
ccociymers of (0 where 3 is a pciy<ethy!ene- 
butyiene) micbkxk; eacn of the A and A' anc- 
blocks may be 3eiec-.se from the group con si song 

2S of pciysr/rene and polystyrene nemoiegs. a.g.. 
pcly(aicna methylstyrene), and where the 
elastcmeric iters are formed from a blend of one 
or mere ociyclefins with an A-3-A' block copolymer 
where 3 is a poiy(ethylene-dutyiene) midblock. the 

zo poiycierin ^s selected mom one cr more of polyetr- 
ytene, pcryprccyiene. poiybutene, ethyiene copcy>- 
mers. prcoyiene copolymers and butane 
coociymers: the alastcmeric film and the 
elastcmenc Sbers which form the elastcmeric ncn- 

os woven weo. e.g., the mertfclown microfibers, ara 
ccmcesed, of at ieast to percent, for exampie at 
least 20 percent, mere coec^cally at feast 30 per- 
csnt, a.g., mom arxut 10 percent to 30 percent oy 
weight, of tie 3fcresaid A-3-A' deck copolymers 

*q and greater than 0 percant oy weight, e.g.. mom 
about 90 percant to about 10 percant by weigm. of 
the poiycierin: the aiastic web, e.g., a fibrous aias- 
tic weo. is bonded to the gatheracle web at a 
plurality of spaced- acan: locations in a repealing 

*s pattam and the gaiherable weo is gathered be- 
tween the oendeo locations: the elastic web prefer- 
ably has a lew basis weight of mom about 5 to 
about 300. pr8feraciy Tom about 5 to atcut 200. 
grams per square meter (gm/m^, for axample, frcm 

so about 5 to about ICO grams per scu2tq meter, 
aithcugn its basis weight can be much higher the 
gameracie web is a oenweven, ncn-slastic .materia:, 
preferaciy one. ccmcesed of nbers formed mom 
materials seieoac mom the grcuc including pciyes- 

55 tar fibers, a.g.. ccfyiemyiene tarechtnaiare) fibers. 
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pciyolenn fibers, oolyamuto fibers, nylon fi- 
bers. ceUuioac fibers. 94- cstton fibers, and mi*- 
tares thereof . Atenwively. * gafteracle weo may 
be any suitacie woven fabnc. 

In' one asoec: of lie invention, to composition 
of the A** polymer used Is such mar the sum of 
the molecular weight of A with the molecular weight 
of A' is from about H to 31 percsm (from accut H 
to 29 percent when 3 is pciy(etftyiene-tiutylene)) of 
the molecular weignt of the A-3-A' block 
ccociymer. . 

Cther ascecs cf the inventicn are described in 
the description cf preferred embodiments. 

3R!E= uESCHIPTlCN OF THE DRAWINGS 

Figure 1 is a schematic '/few in slevaticn 
illustrating one mode of carrying cut the .-netted cf 
the present Invention: 

Fgure 2:sa schematic plan view with pans 
broken away of ere embedment of a ccmccsite 
elastic material in accordant with the present in- 
venticn. shewn in a sketched condition; and 

Figure 2A is a section -/iew along line A-A of 
Fgure 2. but with He ccmccsite elastic materia^ in 
a reiaxed condition relative to :5s condition in Fg- 
ure 1 



DE3CaiFT.CN CF THE FFJEFEHF.S2 EMECCI- 
MENT3 

Tne ccmccsite elastic materials cf tie inven- 
ticn generally comprise at ieast one- layer :r web cf 
elastic material bended to cne cr mere ether layers 
of gatheracie material the elastic web being main- 
tained in a stretcr.ed ccnciticn within its elastic 
range during me "cending step so mat uccn con- 
tracting cr recovering after release cf the sever- 
ing, i.e., elongating, tension force, the layer cr 
layers :o which it :s bonded will gather cr pucker. 
Tne resuitant ccmccsite material is itseif elastic, 
any of its ncn-eiastic !ayers being 3ble to move 
with me stretching cf the elastic iayer by reascn cf 
the clay cr give provided by me gathers formed, 
uccn relaxation of me stretched elastic web. in the 
ncn-^iasric layers :o which me ncn->iastic wee cr 
wees sre bonded. Ccmccsite materials made In 
accordance with me Inventicn have shewn remark- 
ably geed uniformity, hand. buik. sirengm and elas- 
tic properties. 

A wide variety * materials may ee employed 
as me elastic wee. As used herein and in me 
claims, the :erms ^elastic" and 'elassmeric" nave 
their usual bread meanings. However, for purposes 
of this invention 'elastic-' may be conveniently 
defined as foiiews. A material is elastic if it is 



stretchacie to an elo ngation cf at leest about 25 
percent cf its relaxed length, i-e^ can be stretcr.ed 
to at least about one and one-quarter times its 
relaxed length, and upon release of the stretching 

s force win recover at least about 40 percent of me 
elongation. will, in the case of 25% elongation, 
contract to an elongation of not more than about 15 
percent For example, a 100 centimeter length of 
material win, under the foregoing definition, be 

ro deemed to be elastic if it can be stretched to a 
(engih of at !east about 125 centimeters and if, 
upon release of the stretch ing force. It contract. In 
the case cf being stretched to 125 cm, to a length 
of not mere than about 115 centimeters. Cf course, 

ts many elastic maierials used in the practice cf the 
inventicn can ze stretched to elongations consider- 
ably in excess cf 25 percent cf their relaxed length, 
and many, uoon release cf the stretching force, will 
recover to their original relaxed lengm or very close 

20 thereto. .At least tor some purposes cf the present 
invention, elastic materials fthlcri upon reiease*cf 
the stretching force recover all or neariy all of their 
elongation are zreiBrred. Elastic webs suitable :'cr 
use In me inventicn induce both elastic films and 

25 nenweven fibrous elastic webs sucn as, for exam- 
ple, meitbiewn aiaszemeric Mcrcus webs. Sucn > 
brcus wees usually comprise "rnicrencers", which 
term, as used herein and in tie claims, means and 
induces iters of a ciameter not greater than about 

co 10Q microns, e.g., fibers of from about 1 to 30 
microns in diameter, such as these which may be 
obtzinec by the meitbicwing and spunbending pro- 
cesses, in fact, nenweven webs cf meitbiewn 
micrenbers constitute a preferred em bedim ent 

25 thereof. As used herein and in the daims, 
"meitiewn-' mioenbers refer to small diameter 
fibers, usually cf a ciameter net greater man about 
ICQ microns, mace by extruding a molten thermo- 
plastic material as mciten threads through a plurai- 

*o ity of entices into a high velocity gas (e.g.. air) 
stream which entrains me extruded threads at their 
point :f emergence from the crinces and attenu- 
ates the threads cf mciten thermoplastic material to 
reduce me diameter thereof, the gas stream-ccme 

*s fibers then being deccsited uccn a collecting 
screen to rem a :ehersnt web of randomly tiis- 
pered fibers. Such a crccess Is disdesed. xr ex- 
ample, in U.S. Patent 3.249.241, issued November 
IS, 1ST- :o Fccert F. rutin at si, me cisdesure :f 

sc this patent is hereby incorporated by reference 
herein. 

The fibrous elastic web may also ccmprise a 
ccmccsite materia! in mat it may be comprised cf 
two cr mere Individual cchsrent webs or it may 
55 ccmcrise cne or mere wees incivicuaily comprised 
cf 3 mixture cf elastic arc ncn-elastic fibers. .As an 
example cf the ianer type cf elastic web, reference 
is mace to the aforementioned U.S. Fa^r.t 
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4,209.533 in whicn etastomeric and non- 
eiastomeric fibers are co-mingied to term a angle 
coherent web of randomly dispersed fibers. An- 
other example of such a composite web would be 
one made by a technique such as disdcsed In U.S. 
Patent 4,100,324 issued July 11. 1973 to Richard 
A. Anderson et ai, and assigned to me assignee of 
tftis anpficaticn. That patent discloses a nonwoven 
materiaJ comprised of a mixture at mertblown tfter- 
mcctastic and other fibers which are combined in 
the gas stream in which lie mertbtown fibers are 
borne so that an intimate antangied co-mingling of 
thermoplastic mettblown fibers and other fibers, 
e.g., weed pulp or staple fibers, occurs prior to 
collection of the fibers open a collecting device to 
form a coherent web of randomly dispersed fibers. 
The disclosure of U.S. Patent 4,100,224 is aiso 
inccrporated by reference herein. 



A useful material for making the elastomeric 
fibers of th fibrous elastic web of the .present 
invention, tor example, for forming meftWcwn 
eiastcmenc fibers which can be collected to form 

5 an elastomeric fibrous no rrwoven web which can be 
utilized in practicing the present invention, are 
bkxx copolymers having the general formula A*8- 
A' where A and A' are each a thermoplastic poly- 
mer endbtodc which contains a styrenic moiety 

ro such as a poly (vinyl arene) and where 3 is an 
elastomeric polymer micbtock such as a conju- 
gated dene or a tower alkene polymer. 

As used herein the term 'styrenic moiety" 
means a mcnomeric unit represented by the far- 

T3 mula; 



l J 
C 
' \ 
CM CM 

■I I 
O C4 

\ / 
o 



Preferred materials for forming the alastcmeric 
fibrous norrwoven web are ones in which the A and 
A' sndbiocks ars seiectod from the grcuo inducing 
polystyrene and pclysr/rene hcmclcgs such as 
pcry(aipha methyistyrene) 3nd the 3 micbtocx is 
either poiybutaciene. poiyisccrene or pcly - 
(ethytone-cutylene). Materials of His general type 
are disclosed in U.S. Patents 4,322.732. to H. A. 
Pieniak, 4,222.534 to Ces Marais and ±.255.425 :o 



Jones. Similar materiais 3re discicsed in U.S. Pat- 
ent 4,41 3,: 22. issuea November 29, 1982 to Wil- 
liam L Sunnslie vyhic- describes A-3-A blocs 
cepciymers having styrenic andbiccks A and amor- 
phous intermedials blccxs 3. Commercially avail- 
able A-3-A* block cepciymers having a saturated or 
essentially saturaiea poly {etnyiene-cutyiene) mid- 
biock or segment 3 represented by the formula: 



• fi" i r il 
J. JJ. 

, where x, y and n are positive integers, and 
polystyrene A and A' andbiccks represented by the 
formula: 

5C 



55 
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, where n is a positive integer which ^ay to 
same ar different fer A and A', are sometimes 
referred to as S-S-3 (pciysr/rene/coiy(ethylene- 
bur/iene)/paiysr/rene) bfcck copolymers, are avail- 
able under the trademark :<HATON G. fcr example, 
KPATCN G 1650, KrATCN 3 1652 and XRATCN 
GX 1657 from Shed Chemical Company. XRATCN 
rubber materials are described :n detail in a num- 
ber of Shell Chemical Company publications in- 
ducing one designated SC: 198-52. 7783 5M. 
KHA7CN G 1650 meter lias a weight ratio of 
pciystyrens A and A' ancbiccks to poiy(ethyiene- 
butyiene) 3 mictlccks of 2S:72: for KHA7CN 2 
1652 nstz-er the weight ratio is 23:71 and fcr 
KRA7CN GX 1657 the weignt ratio Is U:£6. =cr 
examcie, with respect to the XHA7CN GX 1657 the 
sum cf the molecular weight of A with the molecu- 
lar weight of X is 14 percsnt of the mciecuiar 
weight of the A*3-A* biock copolymer. Tnese block 
cccciymers are net believed to contain piasticrar 
oils although ftey are commercially avaiiacle in 
compounded form. Tne G 1650 and G 1652 clock 
cccoyimers are avaiiacle in crumb form and -ave a 
specific gravity of 091 and a Shore A Hardness of 
73. Tne GX 1657 block cccciymer is avaiiacle in 



pellet form, has a specific gravity of 0.90 and a 
Shcre A Hardness of 55. KHA70N G materials 
have been found to be satisfactory for mertbfowing 

75 in essentially cure form at high extrusion tempera- 
tures of at least about 250 degrees Centigrade and 
to be satisfactory fcr meitfclcwing at such high 
temperatures and at even lower temperatures if 
blended wiih pciyciefin maieriais which reduce the 

20 viscosity of the blend as compared to the viscosity 
of the pure KHA7CN G. Tne A-3-A* block 
copolymers may be extruded or otherwise formed 
to prcducs elastcmeric maieriais. particularly 
eiastcmeric films and elastcmeric rfesrs, mere par- 

25 ticuiarr/. eiastcmeric micrcfibers as by meftbicw- 
ing. Tne S-c5-o thermoplastic biccx copciymer 
maieriai provides a material tinier., even when con- 
taining a rather high content of pciyciefin material, 
provices satisfacxr/ elastic and strengdi proper- 

30 ties. 

Other elastcmeric resins which may be utilized 
to form the eiastcmeric web of the present inven- 
tion are A-3-A' bicck copoiymers where A and A* 
are polystyrene ancbiccks, as denned above, and 
35 3 is a poiybuscier.e micbiccx represented by the 
following fcnr.uia: 



. where n is a positive integer. This material is 
scmetimes rarerred :o as a S-c-3 bicck ooociymer 
and is avaiiacle 'rem Sheil Chemical Company 
ur^er *e trade designation KKA7CN D; for axam- 
pie :<FATCN 0*1101. KnATCN 0 11G2 and 
KrATCN 0 11 IS. According to the Sheil Chemical 
Company pubiicarens noted above, KFATCN 2 
1101 rubber has a weignt ratio of pciysr/rere A 
and A' encbiccks :o the pciybutadiene 3 micbicck 
cf 31:59; fcr KnATCN 2 1102 rubber the weign: 
ratio is 23:72; for i<rA7CN 0 1115 nucber S is 
21 :79. "or examcie. with resecec: to the i<HA i ON 
D iiio material -ha sum of the mciecuiar weignt zi 
A *ith the mciecuiar weic.it of A' is 21 percent zi 
the mciecuiar weight of the A-3-A' bicck 



copciymer. Tr.ese bicck cccoiymers are aval at! a 
45 as porcus pellets, have a scecfic gravity of 0.94 
and a Shcre A Hardness cf 71 fcr the 0 !10i and 
C 1102 bicck cccciymers and 55 for the D 11 IS 
bicck copciymer. 

Another S-3-3 bicck ccoclymer material is 
50 commercial/ avaiiacle under the trade designation 
. Sciprer.e «il3 from the rhiilics Petroleum Com- 
pany. 

Yet other' elastcmeric resins which may be 
utiiizsc :c fcrm tie eiastcmeric wee of the present 
« invention are A-3-A' bicck cccciymers where A 
and A' are pciysr/rene encbiccks, as denned 
above, and 3 is a pciyiscprene micbicck where the 
micbicck is represented by the fcrmuia: 
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. where n is a positive imager. These btooc 
cecctymers are scmatirnes referrea to as S+S 
biedc ccociymers and are aisc available from the 
Shell Chemical Company under the trace designa- 
tion XRATCN 3. for example. KPATCN 0 1107, 
KRA7CN 0 1111. KFATCN D 1112 and KRATGN 
D 1117. Tne KRATCN 3 1107. 0 1111. □ 1118 »d 
D 1117 biodc ccociymers have resceccve weight 
ratios cf poiysr/rane A and A 1 encbJcocs to .the 3 
micblocx at 14:86 (0 11C7J; 21:79 (01111); 14:38 - 
(0 1112) and 17:33 (01117% For example, wrth 
resoect to *e Krstcn 0 1117 She sum of the 
mciecuiar weigm of A with the molecular weignt cf 
A* is :7 oercsm cf the mciecuiar w«gnt of A-3-A' 
bkxx cccciymer. The 0 nil grace Is available as 
a pcrcus petlei having a specie gravity cf 0.33 
and a Shore A Hardness of 52. The 0 1107. □ 
1112 ana D 1117 clccx cccoiymers are svaiiac:e 
as filers having sceciSc gravities cf 0.S2 anc 
Shore A Harcness of 37 for 0 1 107. 3* for 3 1112 
and 32 foe 0 1117. Generally, the S-E3-S thermo- 
plastic bicoc cepcivmers are easier to facheste into 
fibers and rnicrofibers than the S-~3 and 3-3-3 
types and. accordingly, are preferred. 

Other axemplar/ alastcmenc marenais xr use 
in formation of nbrous nenweven aiastc wees or 
films in the cractics cf the invention inciude colyes- 
ter eiastcmenc matenais such as. for examcie, 
these avaiiacie uncer the race designaDcn Hyrai 
from E. I. CuPcnt CeNemours i Co. oclyurethane 
eiastcmenc materials such as. tar example, these 
avaiiacie -under the racsmarx E57ANE from B. r. 
Gcocricr. i Co. and pctyamida eiastcmenc materi- 
als men as, for example, those avaiiacie uncer tie 
tracemarx PS5AX frcm the Rilsan Company. Gen- 
erally, any suitable aiastcmeric fiber 'crming :esrs 
or c-iencs containing the same may ce utilized : cr 
the nenweven wees of eiastcmenc fibers of the 
invention ar.c any surtaeie eiastcmenc iiim rcrming 
resins or bier.es containing the same may oe uti- 
lized for che eiastcmerc :11ms of the invention. 

The eiastcmenc fiber or film forming resin 
usee in me invention may assantiaiiy consist cf an 
eiastcmeric S-EE-5 chermcclastic resin which typi- 
cally may contain piasticosn. pigments, antiox- 
icants and other ccnventicnaily employed accl- 
tives. Furrer, as discussed accve, the S-cE-3 
bJccx cccoiymers may ce clenced wrth oclyaenns. 
e.g.. ^/ethylene anc/cr pciycrcpyiene. JThe 
pcryctenns whicn is utilized in blending the S-cu=-3 
btccX copolymers must ce one wilier, when cierd- 
ec with the S-E5-3 ciccx cccciymer and sucjectec 
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to an aporcpriate combination of aievarad pressure 
and alevamd temoerarure conditions is axtrudable 
in blended form with the block coDorymer. In par- 
ticular, preferred poiyolefin materials incrude pciy- 
ethyiene, pclyprcpyiene and poiycutene, including 
ethylene copolymers, propylene ocooiymers and 
butane copolymers. Blends of rwo or more of the 
polyolenns may be utilized. A particularly preferred 
poiy ethylene may be obtained frcm U.S.I. Chemical 
Company under the trade designation Petrcthene 
Na601. (Also referred to as PS Mafi01 or NaSOI.) A 
particuiany preferred pclyprccyiene may be or> 
tained frcm me Himcnt Corporation under me trace 
designation PC-973. Characteristics of He U.S.i. 
Chemical polyethylene are given beicw in connec- 
tion with me raat runs summarized in tie 7acies. 

Typical charactaristics cf Che Himcnt PC -373 
pcryprccytene. 3s stated by Himcnt. r«ciude a ceo 
sity of accut 0.200 grams per cubic centimeter 
measured in acccrcancs with AS7M D 7S2 anc a 
mertScw .-ate obtained in acccreanca wrth ASTM 3 
122a. Condition L of accut 35 -crams per ten (10) 
minutes. Other characteristics of the PC-973 are a 
tensile .s^ength of about 4.300 pounds per squars 
inch (csi) measured in acccreanca with ASTM 
C63& a fex modulus cf accut 182.C00 psi mea- 
sured 'n acccrdance with ASTM D 7S0.3 and a 
Rccxweil hardness. R scale, cf accut 33 measured 
in acccrcancs with ASTTvl D 7H5A- The PC -373 is 
beiieved to hawe a number average mciecuiar 
weigrn ;Mn) of about 40.100. a weignt average 
molecular weignt (Mw) of about 172.000 and 3 Z 
average weignt (Mz; of about 57-i.CCO. The ccly- 
ciscerrf/ cf the PC-973 (Mw/Mnj is accut 429. 

Whether ^e aiastic web cemenses an alastic 
film (sue? as a ciewn cr cast Sim) or a fibrcus 
elastic web (such as. 'or axamcie. a nonweven wee 
cf meittiown .ibers. or a web of mertbiown nbers 
containing other nfcers cr particulates which were 
inccrccrated into the web during :ts form.aticn by. 
for axamcle. 'jtiiizzticn cf the :aaciings ciscicsed 
in U.S. patent -t,;C0.32^. discussed acove. or a 
woven :r '<nrbed aiastic -*eb). -t should have 3ufn- 
dent aiastcit*/ 3nd be oencaele to he gazherable 
webs cf c^.e ccmccsite structure cf the ; nventicn 
wrth ancient srengn a form a composite ma- 
teria] wmcn may Ce stretched anc reiaxed :o cre- 
vice the cesired degree of aiasticm/. Althcugn 
some cf T.e eiastcmenc matenais, such as tnese 
mad9 frcm XF^TCN resins, are scmewna: *^cic/. 
they Co rsa genenily exhibit a satisfactory hign 
degree cf achesicn :c many matanals. oarcc-uiany 
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when held in an elongated condition wnile Ming 
bended to the ether web or wees of the composite 
material. Acccrdngiy, hear or ether types of ccn- 
vermcnai bonding techniques should pmrerady be 
utilized when such materials are to be utilized in 
pracscng the oresent inverracn. It will be appre- 
ciated that the decree of alasticty is one of the 
imccrtant considerations in forming alastic compos- 
ite' fabrics such as those of the present ;nvermcn, 
oartcuiariy when such composite materials are to 
be utilized in garments which are designed to con- 
form to the body of the wearer. For example. :n d» 
manufacture of • discosabie diapers a degree of 
elasticity of the facne will assist In conforming :t :o 
the body comcurs of the wearer. Further. It is often 
desired that the composite maffiriai should- nave a 
soft hand and feel so it Is therefore desiraole ;n 
some eases that the bending of the elastic weo s 
the other web or webs of the laminate be dene 
without the provision of an adhesive wnicn wcuid 
tend *o make the resultant mareriai stiff. 

Because the elastic web may be bended to a 
ncn-lastic material, by which is meant generally 
any suitable material which lacks He characters- 
tics of an elastic as denned above, the ncn-iisssc 
material tends to have a limiting effect on He 
degree of stretcn and recover/ of the elastic wee. 
For axamcle. if the aiastic web is stretcneo :o an 
elongation of 100 percent i.e.. to r*ice its reiaxsc 
length, and then bended to a non-elastic weo sucn 
as a nenweven oclycienn fiber web, upen releasa 
of the stretching force action on the composite 
web. the non-elastic web tends to prevent :he alas- 
tic web from retracing fully to its original ;engm. 
This recuires that the aiastic limit of. the *iast;c wee 
be greater nan the desired minimum elastic limit 
of *e comccsite msrenai. For example, if it :s 
dQsir^c to crecare a comccsite rnaranai stretcnae:a 
to ICO cercant aicngaricn, a 100 cm length cf 
elastic web may be stretched to a length of, fcr 
examcie, 220 cm (120 percent alongaticn) anc 
bonded at scacsd-acart tecatiens to a 220 cm 
length of ncn-elastic material, i ne bonded compos- 
ite elastic material is then allowed to relax anc 
even if :he aiasbc wee Is eccabie of recovering := 
its original 1C0 cm length, the rtcn-?iastic wee 
bended thereto will inhibit full recovery and t.* 
comccsite mav relax to a length of. say, 110 cm. 
Puckers cr gathers wiil form in the gatherabfe wee 
between the bend prints. The resulting 110 cm 
lencrh of comccsite materiai is strstcr.aele to its 
220 cm 'length to provide a 100 percent alcr.- 
gatabie comccsite materiai. i ne onginai length :f 
the ncn-elastic web limits. In this hypothetical ax- 
amcie. the attainable elongation of tse composite 
materiai because the r.cn-aiastic web wcuid act as 



a •stop' to prevent further or axesssiv stretching 
of the aiastic web under th effect of stretching 
• forces which are less than the failure strength of 
the ncn -elastic gathered web. 
s The elastic web may be bonded to the gathera- 
bie web by any suitable means, such as, for exam- 
pie, thermal bonding or ultrasonic welding, wriicn 
wiQ soften at least portiens of ar least one of the 
wees, usually the elastic web, because the 
to a iasmm enc materials used for forming the elastic 
web have a lower softening point than many of the 
marshals ccrnmcniy employed to form the gathers- 
ble webs. Thus, effectuating the bonding by apoiy- 
ing hear and pressure to the overlaid elastic and 
is gaiherabie webs will soften at least portions of the 
elastic web by heating these portions (or the entire 
afestic wee) to at least its scftening temperasjre 
and apciying sufficient pressure to form a reason- 
ably strong and permanent bend between the re- 
20 solidified softened portions of the elastic web and 
the gatheracle web. One eifneuity with such bond- 
ing of nims or nonweven aiastcmeric webs is mat 
the !cw basis weight of such webs rencers them 
suscaccble :o losing their ability to contract to their 
25 pretensicned. that Is prestratchec, aimensiens if 
they ara subjectad, aven briefly, to being he^xec 
while stretched and allowed to cool in the stretched 
condition. Such bifnciities should not be anceun- 
tered in ieaiing with heavy oasis weight webs such 
30 as aiastic foam materials used for carpet backing 
and :he :ike which shcuid be abie to sustain such 
heating and coding, at '.east at localized portions or 
on tie surface therecf. wniie being maintained un- 
oer tension fcr at least a crief period of time 
zs without thereafter lesing their abiiity to contract to 
their pretensicned, that is prestretcned, aimen- 
siens. However, the aiastic films and aiastcmeric 
nenweven wees c? aiastcmeric fibers of the present 
invention have extremely lew basis weights as 
4j compared to high basis weight, heavier alastx ma- 
terials, such as poiyurathane foams, which are con- 
venticnaily stretched and bonded to gatherable 
webs. Fcr axamcle. the low basis weight aiastic 
webs cr elastic films of the present invention may 
*5 have a casis weight ranging Tern about a grams 
per square meter" to about 200 grams per square 
meter, preferably from abcu: 5 grams per square 
meter to abcu; 200 grams per scuare meter, fcr 
examcie, rem about 5 grams per scuare meter to 
so about tCO grams per scuara meter. Accorcingiy, 
the axrame :hinr.sss. ttist is low casts weight, of 
the aias~c nenweven wees wriicn may be used :n 
certain amccc'iments of the invention would appear 
to preclude subjecting them to such conventional 
55 heating anc stretching techniques because such 
materiais are subject to lesing cieir abiiity to con- 
tract to their crestratched dimensions if ccoied in 
tie stretcr.sc ccnciScn. Accorcingiy, less of the 



S 



15 



0 217 032 



18 



ability of He elastic weo to ccntrae to its 
prestretcned dimensions would mean Hat He 
gaHeraci wees would not be garnered upon re- 
lease of H tensioning, stretching force on He 
ca m ocs ft e web. Thus, He composite web wouid 
net posses non-iestructSv elasticity since any sig- 
nificant stretching of H composite web wouid re- 
sult in He gaHerable wees being terror rup tured. 

In spite of His aoearent oroblem. a distinct 
advantage cf He present invention is He atiuty to 
attain He elastic characteristics In He composite 
web by benoing a low basis weight eiastic web S3 a 
gatherable material, such as a ncn-eiastic material 
wriicn may be of greater tensile strength Han He 
elastic web, by immediately relaxing He composite 
attar He bonding step. Immediate relaxation of He 
composite and Hus He eiastic web after He bond- 
ing steo allows He elastic web to contract and Hen 
cool wnile relaxed, enabling it to gather He 
garteracie weo so Hat He composite web pos- 
sesses eiastic precedes without ructunng He 
gaHeracte wees because He gameraole webs are 
abfe to extend and retrac: with He elastic web as a 
result of He presence cf He gathers. .As usee 
herein and in He claims, ^mmeciatsiy* relaxing 
He elongated composite means relaxing It cetera 
He elastic web remains in its elongated condition 
for a period cf time such Hat it :oses its ability to 
recover at least about JO percent of its elongation, 
as described above in denning He term •elastic* 
The tensile strengH of He Snisned composite web 
is In most cases largely determined by He usually 
stronger ncn-eiastic gatherable web wriicn also 
serves, as cesenbed elsewriere herein, as a 'stco" 
to limit He degree cf eiongaticn attainable by He 
ccmccsite web wrtnout rupturing of He gaHeracle 
weo. Naturally. He eiastic web must be sufficiently 
strong to enacle it to gaHer He gatherable web or 
wees to wriicn it is Sendee and. generally, He 
stiff er He gatheracie web cr wees are, He sponger 
must be He recovering 'ores cf He elastic weo cr 
wees bonced Hereto. As used herein and in Ha 
claims, a 'gameracie* web is one wriicn can be 
gathered into clears, ioccs cr He like by contrac- 
tion cf He elastic weo or wees benced to it 
Atthcugn icw basis weight elastic wees are pre- 
ferred largely :cr eccncmic reasons, particularly fa- 
use in discosabie articles. He eiastic wees may 
have basis weigrns consiceraeiy higner Han 200 
gnv'nr, fcr axarr.pie. up to about 750 ;m.nV cr 
even Signer. 

Cne cr mere elastic wets may be neat-bendae ■ 
to :ne zr mere gameracie wees, for example, ncn- 
elastic webs, by r.e acclicaticn of heat arc ores- 
sure arc His may be effectuated by passing He 
cveraic elastic and gaHerabie wees, wren He elas- 
tic weo cemg n a stretcr.ee:. Hat is eicngarad 
ccnciticn. Hrcugri He nic cf a boxer arrangement. 



at toast on of He rollers cf the arrangement op- 
tonally being nested to impart He requisite bond* 
ing temoerazure to at least He bond sites of one or 
more cf He webs to be bonded. In many cases. 

s the elastic web or wees have softening tempera- 
tures wriicn are lower Han Hose of He gatherable 
web or webs to wriich He eiastic web(s) are to be 
bonded and. consequently, He elastic web(s) may 
be He cnty weo(s) wriich are significantly softened 

ro in He bonding step. In other cases. He gatherable 
web(s) may similarly be softened. .Accordingly. He 
elastic web(s), or He gath arable web(s), or both are 
Hus heated to above He softening temperature of 
He atasuc web, at least 3t He bond sites Hare- 
ms between. The heat for He bonding may be applied 
by Ha rollers of He bonder arrangement or by 
another heat source such as a heat source posi- 
tioned just an sad cf He bender arrangement. How- 
aver, excellent bonding and an attractive pacem 

20 and texture of He' composite elastic material is 
attained by utilizing pacem bonding in wriich He 
overlaid stretcr.ad elastic and gatherabie webs are 
passed Hrcugri He nip cf a bonder arrangement 
comprising an anvil rciler and a calender rciler 

rs having a repeating emocssing pa&am formed 
Hereon. The anvii rciler may be smccH cr may 
contain a cartem such as cne wriich is He ecm- 
plemefrtar/ negative of a positive pattern on He 
calencar rciler and one cr cctn of He calendar and 

zo anvii rcilers may be heated, as mentioned accve. 
Cne skilled in He art will appreciate Hat He tem- 
perature to which He webs, or at ieast He bend 
stes Hereof, are heated for beaHxnding win de- 
pend net only cn He temperature of He heated 

zs rciUsi zr cHer neat source but on He residence 
time cf He woes cn He heated roil(s) or adjacsnt 
He cHer heat source. He contact pressure. He 
basis weignts cf He wees and Heir specfic heats 
and Hermai ccncuctivities. However,, fcr a given 

*o ccmcinaticn cf webs, and in view of He herein 
contained cisdesura He processing conditions 
necessary to effecrjate satisfactory oonding can ce 
reaciiy riatermined by cne cf skill in He art. 

As :o He boncing pressure 'utilized in cases 

<s wrera He cencing is af actuated cy passing He 
cveriaic wees Hrcugri He cressure nio cf a bender 
arrangement having a pair cf roils <micri form He 
nic. scecificaticn of He overall pressure leading 
aicng He .nip does not. in itsarf, tax 8 into account 

sc com cii eating factors such as He effects cf pressure 
rcil ccnssucticn. e.g.. rciler diameters, materials, 
anc emccssing cartem s. if any, cn He nip wicH 
anc pressure cisHbuticn Hrcugri He nip. Nonethe- 
less, cne sxiiled in He an. taking into acccum He 

£5 cverail cressura 'cacing along He nip. He materi- 
als cf xnsrjcticn zt t.q pressure Tils. He pres- 
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sure real diameters and the geometry at amassing 
patterns, if any. an th roils, will readily oe anfe a 
acprcpnareiy sefec and vary an eifecave bending 
pressure. 

The gatherabie web cr webs to which one or 
more of the elastic webs are bonded may them- 
seives be aiastic or, more usually, may comprise 
one or more ncrwiastic webs. Generally, elastic 
materials such as aiastic ftrcus webs have a ruc- 
bery feel and in acpiicatiens where the reel of the 
ccmccsfte material is of Importance, a ncrwlastic 
web such as a bended carded noneiasnc polyester 
or ncneiastic polypropylene fiber web. a scunfcen- 
dec ncneiastic polyester cr polypropylene ncn- 
eiastic nber web, noneiastic ceilutcsic ncer webs, 
e.g.. ccttcn fiber webs, poiyamide fiber webs, e^, 
nyicn 3-3 webs scid under tie trademark Cerex cy 
Mcnsamo. and blends of two ar mere of the fore- 
going may be utftesd. The production of scunben- 
ded nenwoven webs is illustrated in U.S. Paienr 
4,240,533. issued July 20. 1982 to David W. Accel 
at ai, the disclosure of whicn is inccrecratec by 
reference herein. Generally, in the scunboncing 
process a ihermcciastic material is exmxsd 
through a sninneretia and eduction timwn into nla- 
ments to fcrm a coherent web of randomly depos- 
ited filaments on a collecting or forming surfecs. 
Generally, woven and nenweven wees or any tex- 
tile or other material suitable for the purccse may 
be used. However, relatively inexpensive and at- 
tractive composite fabrics with geed hand and :eei 
and with geed stretchaciiity and recover/ char- 
acteristics nave ceen attained by bending to one cr 
both sices of an aiastic web (such as a nfcrcus 
aiastic web) a tiendec carcsd polyester wee, a 
spuncended pclycrcpyiene fiber web, and ang:e 
anc muiti-iayer combinations thereof. SatisTsccry 
results have been attained by pattern oencing tha 
webs together under heat and pressure to provide 
a ccmcosite material with excsilent ccntrcilaoie 
stretchaciiity characteristics and -jnifcrm 2nc ac- 
tive icoearanco. 

Referring new to Fgura 1 of the drawings, 
there is schematically iilusmated a .continuous man- 
ufacturing prccass for neat-cencing gatrteroeie 
wees, which may be ncn-eiastic webs, tc each :f 
the two epecsiie sices of a streamed aiastic wee. 
An elastic wee wnicn .ray comprise a fibrous rxr.- 
wcven elastic wee or aiastic film ± is unwound from 
a succiv roil 2 of such nbrcus elastic material 2nd. 
traveling in the tfrecticn incicated by the arrows 
associated therewith, passes through the nip :; 3 
rcil arrangement 5. comprised of stackec rcilers S, 
3, in ;hs~reverse-3 oath indicated oy the rotation 
direction arrows associated with stacked rcilers 3 
and 3. Perm 3 rc:l arrangement 3. wee - passes 
in:c the oressure .tic of a bonder roil arrangement 
3, whicn is ccmcrised c: a patterned calendar rciiar 



10 and a smooth anvil roller 12. A first gatherabie 
web 16 is unwound from a supply roil 14 and a 
secs nd gatherabie web 20 is unrolled from a sup- 
ply roil 18. nrst web 16 and second web 20 travel 

5 in the direction indicated by the arrows associated 
therewith as supply roils 14 and 18 rotate in the 
directions indicated by the respectiv arrows asso- 
ciated therewith. rTcrous aiastic web 4 is stretched 
to a desired percsnt elongation between S roil 

jo arrangement 5 and the pressure nip of bonder roil 
arrangement 3. 3y virtue of the fact that the periph- 
eral linear speed of the rcilers of S roll arrange- 
ment 5 is controlled to be less than the peripheral 
linear speed of the rcilers of bonder roil arrange- 
rs ment 9, web ± is therefore stretched to a seiectsd 
percent alcngaticn thereof and maintained in such 
elongated condition during heat-bonding of the 
webs 16 and 20 to the web 4 in bender rcil 
arrangement 3. 

20- Cne or ccth of patterned calendar roller 10 and 
smccth anvil roller 12 may be heated and the 
pressure between these two rollers may be ad- 
justed by well-renown means to crevice the tiesired 
temperature and bending pressure to bend tia 

25 wees 16 and 20 to the web 4 and r'crfn a ccmcos- 
ite elastic material 22. 

Composite elastic* material 22. upon emerging 
frcm the pressure nip of bencer roil arrangement 3. 
passes to a holding box 2* wnerein it is maintained 

20 in a relaxed, unstretched condition for a 'engri :f 
time sufficient for nbrcus aiastic web 4 to occ! 
sufficiently to avcid its ccoiing while it is : n a 
stretched condition and thereby Icsing ail :r a 
considerate prepcrtien of its ability to ccmraci 

as frcm the streicned dimensions which it had as- 
sumes curing bending, it has been found hat 
elastic wees, in particular :ow oasis weight elastic 
wees such as rxnwoven nbrcus elastic webs, will 
lese their abiiity to contract to or return to their 

<o original unsffetchec tiimsnsiens if they are main- 
tained under tension at or above their softening 
temcerature for any significant length of time. A 
brief recover/ period in a relaxed, untensicned 
condition immediately after 'oencing has been 

45 found to oe sssentiai to ailcw the 'cw basis weight 
elastic wee to ocntrac snb gather the gatheracie 
wees sc that the bencsd web atains its elasticity. 
After a crier umensicnec recover/ perico of. for 
exancie, up to abcut 20 secencs. e.g.. about 2 to 

5a 20 seconds, in holding box 24. composite elastic 
material 22 is withcrawn -herefrom tor wincing jp 
on a storage rcil. net shewn. The prevision of 
hcicing box 24 or equivalent means ailews the 
untensicned heat-ccncec comccsite elasoc mate- 

55 riaj to r^biibe. that is occi, whiie it : s in an unten- 
sicned arrangement This ailews the eiastic wee to 
contract anc gather the gatherabie web immedi- 
ately after oencing of the wees tc each ether. 
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Addmonaity, His allows the elastic web to cool in a 
cornraced. mar is nontensoned. ccndition wrtca 
avoids H elastic web becoming set at He 
stretcned dimensions which it had assumed during 
bonding, if His were 3 occur tie elastic weo would 
be unable » contract and gamer He gatherabie 
web and, acccrcingiy. He composite web would 
not possess elasticity because any significant 
stretching of He ccmoosite would result in tearing 
of fte gatherabie webs. 

Conventional drive means and otter conven- 
tional devices write may be utilized in conjunction 
with He aecaratus cf Fgure 1 are weil known and. 
for purposes cf ciariiy. have not been illustrated in 
the schematic view cf Figure 1- 

Scme elastic wees, such as Hose mace of 
KRATCN Hermcptastics. e.g.. a nenweven web cf 
mertblown KRATCN rubber fibers, nave low soften- 
ing temperatures and yet must be hearea suffi- 
ciently to attain heat-benoing to wnat may be a 
dissimilar .material, such as a bended carded poly- 
ester wee. For examcie. KnATCN G bice* 
coociymer usee a make seme cf He aiastic ma- 
terials of the present inventicn scftens at accut 
65 *C. Successful heai-bencing of sucn cissimiiar 
maianais may be attained with a patterned, i.e.. 
embossing, calender roller in wriicri He raised por- 
tions of me partem imoose sufficem ham arc 
pressure upon He cveriaic gatherabJe wee and 
stretched eiastic web such Hat He Mne fibers cf 
tne elastic weo are softened to He extent Hat Hey 
may be merted and, decencing upon He temcera- 
ture of embossing 3nd He compressive emocssing 
terca imoosed upon He webs 'by He bonder roller 
arrangement, may be forced from He areas cf He 
eiastic weo whici are cemcressed by He raised 
pern ens cf He emocssing partem, resulting in a 
pattern of Mne hcies in He elastic web. if He 
temcerarure and cressure cf embossing is net such 
Hat He nne holes are fcrmed. He elastic weo will 
usuaily be. as a result cf its softening turr.q em- 
bossing, indented in He area of embossing. In 
C3ses where holes are present In He elastic web, 
the pencneries of He hoies in He eiastic web 
acpear tc be formed cf resoiicified cr otherwise 
condensed portions of He material or He eiastic 
web which portions acpear to be benced quite weil 
tc He web or wees of gatheracle material. Per 
examcie, with reference a Figure 2 arc 2A Here is 
shewn (schematically and net necessaniy :o scaie. 
inducing relative Hicmesses cf He layers arc sice 
cf He emccssec areas or indentations 2C) a com- 
posite material 22' mace by passing cvenain wees 
16*. r and 20' r.rcugn He pressure nip between 
caier.cer roller 10 and He anvil roller 12. The 
comcosite material 22' is comprised cf a Mrs: 
gatr.eracle weD • 6' and a secona gaHeracie wee 
20* heat-bonded :o resoective occcsrte sices of a 



fibrous elastic weo < The bond sites are spaced- 
apart resulting In gathers or pteats 18a and 2Ca - 
■ (Fgure 2A) being formed in wees 18* and 2D - when 
He composite material 22* is in a relaxed condition 

5 as shown in Fgure 2A. Gathers 1 8a and 20a are 
not shown in Fgure 2 in orcer to be suggestive of 
the appearance of He com p o site material 22 in its 
stratcned condition. Fbrcus aiastic web V has a 
plurality of embossed areas 26 formed Herein cor- 

ro responding to He raised portions of a repeating 
diamond embossing p atte rn on Ha calender mller 
10. The temperature and pressure maintained in 
He nip cetween He emcossing calendar roller to 
and anvil roller 12 was such Hat He pressure and 

73 temperature imposed by He raised portions cf cal- 
ender roller 10 formed indentations 30 within fi- 
brous elastic web 4* by softening cr meiting He 
micrctibers cf He web The penpneral portions 
28 cf He incerrtatiens 20 of He web illustrated in 

20 Fgure 2A include a resclidifieo porticn of He ma- 
terial wnich was fcrmerly located in He incernsd 
area 30 cf nbrous elastic weo -T. Peripheral por- 
tions 22. upen resoiidrflcaticn after softening cr 
merting in He cressure nio of calender roller 10 

25 and anvil roller 12, tend to form a reascnaciy 
strong :cnd with He overlaid -aHeracle webs iff 
and 20*. in examining samples of He elastic com- 
posite. He incerrtatiens 30 became visibie only 
after peeiing away one of He -stherabie wees 16* 

oo or 20*. !n several situations peeiing away of one cr 
mere of He gaHeracie *ebs raveaied Hai holes 
were formed Hrcugn He eiastic web in He em- 
bossed areas 2S. However, it is possible Hat a Hin 
layer. Hat is a highly indented area, of material of 

js elastic web 4* extending within He area of He 
hcies was rtrippec 3way wrth He -atheracie web 
uccn He peeiing away of He gatherabfe web horn 
He elastic weo. Tnat is. He holes may have been 
formed as 3 result cf He stripping away step as 

*Q occcsec x He ambossing steo. Particuiany wrih 
heavier basis wetgm eiastic webs. He embessing 
may resurt ;n a waffle-toe cattem in which incenta- 
rjens as ccccsed :c hcies are present in He elastic 
web. 

*5 A series cf tests was run in which ;atherac!e 
wees cf different materials were heat-benced in a 
similar fasnicn :o a ncrrwoven elastic web ccmcris- 
ing mertlcwn nbers cf a blend of XnATCN (S^eil 
Chemical Ccmcany) rubber and polyethylene. Tne 

so runs were earned out cn accannus cf a type - 
schematically :ilustr3ted in r-gure 1 scmcrising a 
ccrcer arrangemsnt (corresccrcing to 9 :n Fgure 
1) having a M incn {35.5 cm) ^ice cencing surface 
creviced cy a r.cminal 7 incn (17.3 :m) diameter 

53 smccrn saniess steel anvil xiler (corresponding :o 
12 in Fgure 1) and a nominal 7 inch (17.3 cm) 
diameter stainiess steel caier.cer roller - 
(ccrrespcncing :o 10 in Fgure having Hereon a 
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rased biamcna embossing pattern ccmcnsea =f 
souares both diagonally aligned and diagonally on- 
emed relative to *e machine direction erf *8 weo. 
Tne embossing pattern is comprised of lands 
raised 0.09 inch (Q-223 cm) above 3» rater -ass 
surface, each land being a square raving sides 
1/16 of an ich {0.153 cm) long with Sw facing sides 
of adiacartt scuares being 1/8 of an men (0318 
cm) apart as ,-neasured perpendicularly to and be- 
tween adjacent sides. . 

The calender and anvii roilers are mcecen- 
dantiy oii-neated and ttere is an S roil - 
(ccrresccncing to 5 in Figure 1) and suiiabie feec 
rolls (csrresccncing to 2. 14 and iS-in FSfluro 1) » 
feed *e wees to tne bender roil at ccmrellec 
sceecs. 'Mien cempesits elastic matenars were 
made in which only one side of the Sbrcus elastic 
web was laminated to a gatherabie web. He sucpy 
roll corresponding * suoply roll 18 of Figure i was 
aiiminaied ac tat trie gatherabie web passed over 
the ambessing calender roller 10 and the Sbrcus 
elastic web oassed over the smooth arrv.1 xiler 12 
as illustrated :n *e schematic recresemaacfl of 
Figure 1. Sctii the amcossing calender rciler tC 
and smooth anvil roller 12 were Seated s the 
temcerstures Incicated beicw. The net xrcs urging 
anvil rciler :2 and calender roller 10 tcwarcs aacn 
other in the runs described beiow was accut 2,*GG 
ocuncs '1.5*2 Kg) cius or minus about ten percent 
which : s thus He fcrca acting on he overlaid wees 
cassing* the^thrcugn as no nip gac-iimfiir.g cavicss 
were utilized. Tne elastic web widths were 12 
inches ,'20.5 am) wide before elongation and vanec 
frcm about 10 1/2 inches (28.7 cm) wide at about 
25 aercsnt elongation {T in the Tables betcw) :o 
about ' incias (17.3 cm) wide at about 550 percsnt 
elcngaticn. 

The gatherabie materials utilized in .-una 1-1 a 
are summarize in labia L Tacie !! and these 
following shew the temperature of the anvil arc 
calender rcilera. the oasis weight of tne fibrous 



eiassc weo utifizsd. the linear speed of the wees in 
the respective pinches of the bender roil 9 and S 
roil 5 and the consequent percent elongation im- 
posed cn the fibrous elastic web during bonding. In 

s each case, elastic mertfciown f&ers comprised a 
Uend of 30 parts by weight XRATCN GX 1657 
Week ccpoyimer and 40 parts by weight of a 
pciyethyiene sold under the trace designation 
Petrcthene Na601 by the U.SJ. CMemtcai Cam- 

;o parry, (Also referred to as ?H Na601 or Na601.) 
KRATCN GX 1657 rubber is described in detail 
above. 

Infcrmaricn obtained from U.S.L Chemical 
Company states thai the NaoOl is a low molecular 
7S • weight, low density pciyethyiene for application In 
the areas of hot melt adhesives and coatings. U.SJ. 
has aiso stated that the Na601 has the foilcwing 
nominal vaiues: (1) a Hrcckrleid Viscosity, cP at 
150 degrees Centigrade of 3500 and at ISO de- 
al grees Cantgracs of 32G0 when measured in accor- 
dance with AS7M D 3226: (2) a density of 0.SC3 
grams per cubic contimeter wen measured in 
acccrcance with AS7M D 1505; (3) an equivalent 
Meit incax of 2.GC0 grams per ten minutes when 
:s measure in accordance with AS7M D 1223: (4) a 
ring and bail softening point of 102 degress Cerra- 
grace when measured 'in acccrcanca - with ASTM 
28: (5) a tensile of 350 pounds per squarsjnch 
when measured in accordance with ASTM 3 523: - 
jo (6) m aicr.gaicn of 90 percent when measured !n 
acccrcance with ASTM D 323; (7) a modulus of 
Rigidity, 7= (45.000) of -34 degrees Centigrade arc 
(8) a penetration Hardness, (tenths of mm) at n 
cegrees Fahrenheit of 3.5. 
05 NaeOl pciyethyiene is deiieved :o have a num- 
ber average mciecuiar weight (Mn) of about \ 5CC; 
a weicnt average molecular weight (Mw) of about 
22.400 and a Z average mciecuiar weignt (Mz) of 
about E2.3CQ. Tne poiydiscersity (Mw/Mn) of the 
40 NacCl is about 4.37. 
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TA3LZ I 
Gatherable Weba 



Run 3 Material ^ _ 3asi3 ffeiqhr 

1-3 Tieraally .bended, carded web of 22 gas/yd 2 

poly (ethylene terepbtiaiate) fibers 
4-3 Multi-layer carded web comprising 70 gns/m 2 

a layer of 60% by weight poly 

(ethylene teraphthalate) fibers and 

40% by weight polypropylene fibers 

(fluffy side) scnicaiiy bended tc a 

layer of s-zur±CT.de<i polypropylene 

fibers . 

9-11 Scunbcnded pciyprcpylene fiber 0.4 as/yd 2 

12-15 Scunbcnded pciyprcpylene fiber 0.7 az/yd" 

15-17 Scunbcnded pciyprcpylene fiber a. 4 cz/.yd 2 

13 Tber^iiy bended, carded web cf 22 c^is/yd 2 

pcly (e-nylene terach-hala-e) fibers 

Weo LS 3 Rescecrve Linear Soeecs of Wees 
zo passing :nrcugn Bonder Roil {9>3 Roll (5>, feet per 
Tne following iegencs 3pcly to Taoies it. III, IV, V minute 
and VI 

%c * Percsnt Ecngancn of Elastic Weo (4) at 
Anvil T12 * Tern censure of .Anvil Hciler (12). Sending (Fcuncec :o nearest integer) • 

degrees Centigrace a 

NOTE: Wrtfi reference to He schematic diagram of 
Calender 710 - Temperature of Caiencer toiler - Pgure 1, bonder roll (9) is comprised cf anvil roller 

(10). degrees Cemigraca 02) and calendar roller (10). S roll (5) is comprised 



BW * 3asis Weigh: of Eastc Weo (4), grams per 
square meter 



of rolls (5) and (8). 
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TA3LZ II 





Anvil 


Calenda: 


1 


T12 _ 


T10 


54 


85-36 


2 


54 


85 - 86 


3 


52 


S3 


4 


52 


96 - 99 


c 


52 


96 - 99 


6 


52 


96 - 99 


7 


52 


95 r 99 


3 


52 


96 - 99 


Q 


C-! 


96 


10 


52 


96 


11 


52 


96 


12 


3- 


96 


12 


52 


85 


14 




85 


15 


3- 


35 


16 


52 . 


35 


17 


52 


35 


13 


32 


35 - 33 


All Gf 


the runs axcsct nun 


18 acciied t.9 



gatherabie web to cne 'side oniy of the nfcrcus 
elastic web. In Run 18 the gaiheraDle web was 
applied to both sides or the Serous elastic web. 

The product obtained in Runs 1 through 3 
showed ver/ good elasticity and appearance, t.e 
gatherabie web side being puckered in a fine, 
regular receating cattem. The product af Runs a 
through 3,' in which the fluff side cf the mulii-ayer 
gatherable web was bonded to the fibrous elastic 
web showed good appearance and good elasticity 
with good bonding streng^. The product crcducsd 
in Run 7 snowed large, irregular puckers and weax 
bending and was generally considered to be 'jr.- 
satisfactcry. The products of Runs 3 and 3 showed 
good accearance and good elasticity. The prccuc: 
of Run 10 showed some hcies in the elastic and 
the crcduc: of Run 11 shewed many hc!es in the 
elastic, indicating that ±e bonding temperate 
may have been too high. Run 12 was unsuccessful 
in that the .Tcrcus wee brck after bending was 
started and rather low bonding strengths wer9 at- 
tained. In Run 13, the elastic die .not break during 
bonding but the product belaminatad. Runs 14 and 
15 were more successful, producing a prccuc: with 



50 





Web 




3W 


LS 


%Z 


125 


20/10 


100 


125 


20/3 


150 


125 


21/7 


200 


125 


20/10 


100 


125 


20/3 


150 


125 


21/7 


200 


65 


21/7 


200 


65 


20/10 


100 


125 


20/10 


100 


125 


20/3 


150 


125 


21/7 


200 


125 


21/7 


200 

*• 








123 


20/10 


100 


125 


20/3 


150 


123 


21/7 


200 


125 


21/7 


200 


— 


21/5 


250 



55 



geed accearance and elasticity but with peer bend- 
ing strength, the products tending tc deiaminaie 
rather easily. Runs 16 and 17 were not successful 
in that the fibrous elastic material broke when 
bonding was started. Run 18 was successful and 
an attractive prcduct with adequate bending 
strength was attained. 

A further series of runs was C2nie<i out in an 
attempt to produce composite elastic material hav- 
ing elongations of acprcximateiy 25 percent. 50 
percent. 75 percent and 100 percent before faiiing. 
Failure occurs at the "ultimate elongation" of the 
material which is the elongation at which the ma- 
terial tears or otherwise fails, cicngaticn was test3d 
in an Instrcn testing device. A two inch by five : nch 
rectangle :f th9 material was cut with the five inch 
long sices being substantially paraiiei to the ma- 
chine direction :f *e web cf ccmccsite material 
from wnicr. the sarr.pie was cut and the two inch 
sides were ciarnped in the jaws of a property 
calibrated instrcn testing device. It was then at- 
tempted to elongate each sample in two stages, 
with cn9 mir.uta : s rsst between stages, tc e! crea- 
tions cf 50 percant and then ICO percent, after 
which the samcie was relaxed tc rsro elcngaticn. If 
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the smote fails during either of mesa two stages, 
the pefcant etarqaxm at failure is the •uflmate. 
elongation.' If the sample dd not fad during otter 
of these two stages, it was. after being retaed to 
zero elongation, then stretched at 10 feet per 
minute until rt failed, the percent etong aoon at 
break or tear being the "ultimate elongation.* The 
desired or target elongation of 25 percent 50 per- 
cent atc^ of the composite eiastic materiai should 
not be confused with the definition given above of 
an eiastic material as one which is in itseif (not the 
composite) capable of at least 25 percent elonga- 
tion and a stated degree of recovery. The stiffness, 
basis -wight and bending pattern of the gatherabie 
web or webs bended to the elastic web or wees 
can be controlled in order to affect (reduce) the 



degree of elongation of the composite material. For 
example, composite materials of considerably fees 
than 100 percent elongation are often desired for 
certain end uses. 

5 The composite eiastic materials used in Runs 
19*2B were made by utilizing fibrous elastic weds 
of the same KHATQN GX 1657-polyethyiene 
NafiOl 60/40 blends as utilized in Runs 1*18 and 
bonding to each side of the fibrous elastic web 

io either a 22 grams per square yard poly (ethylene 
terephthalats) bonded carded web masariai made 
by Carcfina Formed Fabrics (Runs 19-24) or a one 
ounce per square yard spunbonded poiy (ethylene 
- terepnthaiatB) fiber web sold by E I. OuPont de 

rs Nemours and Company under the registered trade- 
mart REEMAY (Runs 25 and 28). The results of 
these runs are set forth in Table III following. 



TA31Z I" 





Anvil 


Calendar 








Rur. 


T12 


T1Q 


3W 


Web IS 


\ 


1? 


77 


74 


50 


20/7 


■ 136 


20 


74 


74 


50 


20/10 


100 


21 


74 


74 


50 


20/12-13 


67 - 


22 


74 


74 


2 U 


i y / i o 


25 


22 


72 


74 


50 


24/16 


50 


24 


74 


76 


50 


24/15 


50 


25 


74 


75 


65 


20/12 


54 ' 


25 


96 


34 


65 


20/12 


54 



See legends preceding Table 

The composite elastic material product of Run 
19 was generally satisfactory but seemed to be 
somewhat overtended, the sample of the compos- 
ite material produced snowing approximately 100 
percent elongation. Accordingly, the anvil roller 
temperature was reduced somewhat tor run 20 
which produced a satisfactory composite material 
product showing an ultimate elongation cf about 
100 percent The product obtained in Run 21 
showed very good unifcrmity. Run 22 produced 
satisfactory product showing a percent ultimate 
elongation of 56 percant Run 23 was carried out 
using three different lots of fibrous elastic w b 



materiai, the first two lots of which yieided compos- 
ite elastic materiai products having ultimate elonga- 
tions of 36 percent ana the third lot yielding prod- 
uct showing an ultimate eicngtion of 7S percent 

In Run 25. the one ounce per square yard 
spunbonded REEMAY poly(ethyiene terepnthaiate) 
fiber web was used en the calender roller side of 
the fibrous elastic web and a 0.7 ounce per square 
yard basis weignt web of the same materiai was 
used cn the smooth, anvil roller sice of the fibrous 
elastic weo. Run 25 zroducsd good txneing and a 
satisfactory composite elastic material prccuct 
which was somewhat stiffer that that obtained with 
the Carolina Formed Fabrics poly {ethylene terech- 
thalate) bonded carced weo materiai. 
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Run 26 is a repeat of Run 25 except unfizzng 
somewhat higher bending temperatures as indi- 
cated. The RESMAY spunbonded pciy {ethylene 
tsreohthaiate) fiber web material tended very well 
at H higner temperature. However, at such higher 
bonding temceratores it might be better to utilize a 
somewhat heavier basis weight fibrous aiasac wo 
although a sansfacsry composite afesoc material 
was obtained in this run. 

The necessity of allowing He composit e web to 
relax immediately after bending was demonstrated 
by comparative test Huns 27 ann 28, m which 
similar conditions were maintained exespt for cmis- 



sion of the relaxation stBO in Hun 27. pot these 
runs, a 22 grams per square yard thermaiiy acn- 
ded poty (ethyiene terechthaiate) fiber nonwoven 
web was bonded to each side of a nonwoven 
fibrous web of fibers of H sam KHATON GX 
1657-pclyethyiene NafiOl 30/40 blend as was u&- 
tad In Runs 1-18 and 19-26. having a basis 
weight as shown in Table IV, which sets forth me 
data for Runs 27 and 28. 



Run 



Anvil 



Calendar 



Web L3 



110 



.10 



50 



■0/5-= 



222-200 



23 



110 



32 



13/S-T 



127-200 



See legends crecsding Table !I 

In Run 27, He cendec composite material was 
maintained under tension after the boncing step by 
winding It direcby onto a storage roll as He com- 
posite maiariai emerged from He bender roils, 
without allowing It to relax. With rescec: to Ftgura 
1, this affecrveiy invcrved reclacng holding box 24 
with a driven take^jp roll. The resultant composite 
web had substantially no rxn-cessucbve elasticity 
because its aiasac web component as 2 resurt :f 
the fact that the aiasac weo was helo In an alon- 
gared, tensicnec condition whiie it cccied aiter 
boncing. had lest its ability to contract and thus 
form gathers in the gatherabie wees. 3y ncn-:e- 
strucave elasticity is it meant that the composite 
ccuid be stretched and allowed to contract without 
rupturing the gaHerabie wees. Acccrcingiy, it 
should be need that He elastic wee, upon removal 
of He gatherabie wees therefrom, still possessed 
eiasbcity in fta it ccuid be stretched and *cuid 
contract to the clmsnsicns which it had assumed 
during bonding, bu; would net contract back to its 
original precencing unsiretchsd dimensions. As a 
resuit of this, He composite web did nc: possess 
ncn-cesmiccve aiasscity because the gatherabte 
wees wcuic not have been ruptured or ton in crcar 
to stretcr: He composite beyond tie dimensions it 
possessed curing bending. Acoocingly. He ccm- 
ccsite web ccuid net be eicngaied- without tearing 
of He gaHerabie webs and thus the gatherabie 



30 



35 



50 



wees resisted such aicngancn. 3ecause the aiasac 
web has lost its ability :o ccntrac: and form gathers 
in the gatherabie webs, the composite web had a 
smccH, ncngathered appear an C3. Run 23 was 
simiiar to Run 27 excact that the ccmccsite was 
allowed to run freeiy off He bender .-oils and He 
eiastic weo contracted, forming gathers in He ncn- 
eiasac -web and providing an attracave, aiasac 
composite web. 

A funher sahes of runs was conducted in which 
elastic webs cf meitbiewn KRATCN GX 1657-pciy- 
ethytene Na601 fibers of He same SC/^Q blend as 
uulizsc in Runs t-13 were bonded on aach of Heir 
opecsite sides to a poly (ethylene terechthaiate) 
cewcar bonded ezreaa wee cf a basis weight cf 14 
grams per square yard, scid by Carolina Formed 
Fachcs under He trademark CARELLE. (Tne bond- 
ing powder used in He CARSLL£ fabric is scid by 
Eastman Chemical Products inc. as FA 252 polyes- 
ter powder). Tne fibrous aiasac web in aach cf He 
following Rur.s had 3 basis weight cf 55 

grams per sqi:2r2 meter. After Ha Two-sice bended 
composite elastic materials were mace, six speci- 
mens were taken from each run He scecimens 
being cut Hree inches wide in He cress cirecacn 
and seven inches !cng in He machine cirecben. 
For three of the specimens frcm aacn run. one cf 
He peiy (ethyiene tsrechHalate) webs (Sice t) was 
separated for a distance of approximately one inch 
along He machine iirecben cf He specimen and 
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ptaad in one ?aw of an Instron taster while the 
remaining two bonded layers were piacad in the 
opposite jaw of me tester which was then set to 
move the jaws apart at a rate at 10 inches (25.4 
an) per minute. The three highest peaks registered 
for at least four inches (10.2 cm) of specimen 
detaminaaon were noted and an average taken of 
the nine values thus obtained for three specimens, 
giving a force in grams, per three inch width of 
specimens, required to deiammate the poiy • 
(ethylene terepnthaiate) web (Sde 1) from the fi- 
brous elastic web. For the three remaining speci- 
mens from each run, the pofy (ethylene terepn- 
thaiate) weo on Side 2 of the composite alastic 
materia* (Side 2 being the side opposite to Side 1 
above) was seoarated fcr a tfstanca of approxi- 
mately one inch along the machine direction of the 
specimen and placed in one jaw of an Instrcn 
tester while the remaining two bonded layers were 



placed in the opposite jaw of the tester which was 
then set to move the jaws apart at a rate of 10 
inches (25.4 cm) per minute. The three highest 
peaks registered for at least four inches (10-2 cm) 

s of each specimen examination were notBd and an 
average taken of the nine values thus obtained for 
the three specimens, giving a force in grants* per 
three inch width of specimen, required to de- 
laminate the poly (ethylene terephthaiate) web - 

to (Side 2) from the ffbrous elastic web. 

The results are set forth in the following Table 
V, to whksi, in addition to the table headings de- 
fined above, the following applies: 

73 Bond Sfrengtfi * Bond strength expressed as the 
fares, in grams, required to peel away a three-inch 
wide strip of gatheraoie web from the alastic web 
to which it is bonded, measured as described 
above. 
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Anvil 


Calendar 


Web 




3cr.d 




Run 


712 


T1Q 


IS 


\Z 


Side 


1 Sida I 


29 


67 


63 


23/3 


250 


76 


101 


30 


64 


65 


55/15 


250 


84 


125 


31 


64 


64 


23/7 


300 


55 


64 


32 


64 


64 


55/14 


3G0 


61 


74 


33 


72 


7 1 


23/3 


' 250 


10 6 


155 


34 




72 


56/15 


250 


7a 


114 


3 = 


— 


73 


23/7 


30C 


104 


115 


36 


72 


73 


55/14 


300 


94 


120 


37 


i l 


73 


23/3 


250 


170 


253 


3S 


76 


73 


55/15 


250 


129 


143 


39 


75 


73 


56/14 


300 


130 


240 


40 


77 


73 


23/7 


300 


* < * 


279 



See lecer.es crscedinc Taile II 



Similar additional bonding strength rests were 
conduce sucsstuting *cr the diamond patterned 
embossing calender roller a calender roller having 
a repeating regular pattern of six dreJar dots ar- 
ranged in hexagonal patterns between which trian- 
gular patterns of three circular dots are inter- 
spersed. The raised dcts comprise about 17 per- 
cent of me surface area of the embossing roll. 
Generailv, similar renditions w re otherwise main- 
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tained and comparable bending strength results 
were obtainea although the diamond embossing 
partem overall appeared to provide somewhat hign- 
er bonding strengths nan the hexagonal/triangular 
pattern of circular dots. 

Another series of runs was conducted in which 
a cast aiastc nlm of about one mil thideness was 
made tarn a biend comprising 85 percent by 
weight of a resin soW under the Tademarx rCLV- 
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TRCP5 37701 by A- Schuiman Corporation or Ak- 
ron. Ohio and 15 percent by weight of AMPACST 
Whita Concentrate, smcrising polypropylene ana 
titanium dioxide, soid by Ampacst Ccrpcrancn at 
Mt Vernon. New Yortt The film was oonced to a 
bcndeo carcea web of ?oiy (etfrylene terepfi- 



taiara) having a basts •weight of 22 grams per 
square yard. Polytrope resin is beiieved- S be i 
block copolymer of poly (ds-buxaciene) and poty 
(t-cutywnethacr/laie). The conditions •which were 
utilized are set for* in Table VI. betew. 



?A3I2 n 



A: 

4: 



Ar-vil 

110 
110 




Web 
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See legends preceding Tahle II 



in each of nuns 41 and 42, a product was 
obtained which had good accearanco and was net 
ver/ ncisv with rescect to crackling or fte nlm 
wnen the 'ccmcosrte material was erum?:ea :n She 
hard. The rrcduc: :: ".un -1 snowed more sretcn 
than that of Run as wcuid be expected frcm the 
greater degree of alongancn of the elassc film 
during bending. Other aiastic nims may of course 
be used; for example, a film may be -nada of 
KRATCN GX 1657 thermoplastic and a ooiyciefin 
comccsiticn identical or similar to the comccsticns 
described above for use in meittlowing to make 
wees of nonweven micrcficers. Such elastic nlrr.s 
are also useful in the cracdee of the- invention. 

Tests with other eiastcmeric materials were 
earned cut In which a sample -of the elastic weo 
was srrstcned by hand and hand fed into the 
bender arrangement together with the caiheraole 
wees. Far exair.cie. an elongated elastic web of 
meitblown nbers of pciyurethane sold under the 
trademark =STAN£ (B. F- Gccdrich i Co.) was 
heat-bended on both sides to the same ocly- 
(ethviene terecnthaiare) fiber powder bended oar- 
ced web used in nuns 29-40. In similar fashion, a - 
(SO gram cer square merer basis weight) elongated 
elastic web of meftbiewn fibers of an alastcmeric 
pctyester soid under the trademark KYTnEL (E !. 
DuPcm DeNemcurs 1 Co.) was heat-cended or. 
bem sices x. the sam.e cciy(eihyiene terecr.- 
ihaiate) fiber powesr bended carded web. The 
ccmccsita mads with the pciyurethane elastic wee 
shewea gced stretcn and an attracdve accearance 
•with significant necking-iewn of the crcduct due to 
the fact that the sample of the alasdc web was 
hard fee :o me bender arrangement :y holding t.e 
sample in a machine ciracben perched condition 
and allowing the sample to feed through the bond- 
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er arrangement. The composite made with tie 
polyester aiastic web snowed fairiy geed oending, 
with accarsr.tly better stretch in the cross direcben 
than in the machine direction. 

Ccmccsite elastic materials of the inverrticn are 
utiiizabie generally in any article cailing fcr an 
elastic mareriai such as* but not limited to, stra tena- 
ble -rctectve covers and wraps, outerwear, under- 
garments, menstrual and. in continence control am- 
cies and garments such as disposable diapers, and 
the like. Their :cw -est relative to woven or kniEsd 
fabrics permits economic adaptations to 
"cisccsab!« , ' articles, by which Is meant articles 
intenceo :o be disco sed of, rather than laundered 
and reused, after cne or a few uses. 

Whiie the invention has been described in de- 
tail with respect to specific preferred embodiments 
therecf, it wiil be appreciated that upen a reading 
and understanding of the foregoing numerous vari- 
atiens wiii :cour to these skilled In the an which 
varianens are beiieved to !ie within the scope and 
spirit of the present invention and the appended 
claims. 



Cairns 

1. A msihod of producing a composite elastic 
material having at least :r.e gatherabia web bcn- 
deo to at ieast :ne elastic web. said method rcm- 
prising tie steps or. 

(a) tensioning an aiastic web to elongate m 

(b) bencing the eicngated elastic wee to at 
least :ne gathsrabie web under conditions which 
soften at ieast persons of the elastic web to form a 
bended ccmccsite web: and 
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(c) relaxing the ccmoosxte web immedaary 
after the bonding steo whereby **> gatherabie web 
is gathered to form me ccmocsxte eiastic ™tm«L 

2. The method of claim 1 wherein the elastic 
web ccmorises a fibrous elastic web. 

X The method of daim 2 wherein the ribrous 
elastic web comprises a nonwoven web of 
eiasromenc Sbers. 

4. The method of daim 2 wherein the librcus 
elastic web comprises a nonwoven web of 
eiastomenc miconbers. 

5. The method cf daim 1 wherein the elastic 
web comorises an alasxmeric nim. 

6. The method of daim 1 or daim 2 inducing 
heat-boncing the elongated elastic web to the 
gatheracle wed by overlaying me elastic and 
gstherabie webs and applying heat and pressure to 
the overlaid webs. 

7. The method of daim 5 inducing carving cut 
the heat-bcndng by healing bonding sites on me 
eiastic web to a temperature of mem about 35 »C to 
about 120'C. 

8- The method of daim 5 induding carrying cut 
the heat-bonding by heating bonding sites cn tie 
elastic web to a temperature cf from accut 70 # C to 
about 90*C. 

9. The method of daim 1 or daim 2 wherein 
the eiastic web has a basis weight of accut 5 to 
about 300 grams per square meter. 

10. The method cf daim 1 or ciaim 2 wherein 
the eiastic web has a oasis weight of about 10 to 
aoout 200 grams per square merer. 

11. The method of daim 1 or daim 2 wherein 
the elastic web is comprised of an A-c-A' olocx 
ccooiymer wnerein A and A 1 are me same cr 
different mermcciastic polymer blccx ana wnerein 
B is an eiastemehc pciymer blocx. 

12. The method cf daim n wherein A and A' 
each is a thermoplastic sr/renic moiety and 3 is 
selected frcm me group consisting of poiy- 
(ethylene-cur/iene), pciyisccrene and pciy- 
butadlene. 

13. The metncd cf daim :2 wherein 3 is poiy- 
(ethy lene-buty iene). 

14. The methcc of daim 12 wherein each cf A 
and A* is selected frcm me grcuc consisting of 
pciysr/rene and polystyrene r.cmoiogs. 

15. The metncd cf daim U wherein 3 is cciy- 
(ethylene-ouryiene). 

16. The metnod cf dajm 1 cr ciaim 2 wnerein 
the gatheracie weo comprises a ncnwcven, ncn- 
elastic material. 

17. The methcc cf daim !2 wnerein Ts sum cf 
the molecular weignr cf A plus the molecular 
weight of A' ccmcrises mom accut 14 ;c 31 percent 
of the moiecuiar weignt of Tie A-c-A' ciccx 
ccpciymer. 



18. The method of ciaim 13 wherein the sum of 
the moieajiar w«gnt of A plus the molecular 
weight cf A' comprises from about U to 29 percent 
cf the molecular weight of the A-3-A' btodc 

3 copolymer. 

19. The method of daim 15 wherein the eiastic 
web is com prise d of a blend of said btodc 
copolymer plus a poiyclefrn. 

20. The method of daim 19 wherein the 
fo poiyofetm is selected from the group consisting of 

one or more of polyethylene, polypropylene, pcry- 
buxene. ethylene copolymers. propylene 
copolymers and butene copolymers. 

21. The method -of daim 1 or ciaim 2 induding 
75 carrying out the neat-bonding by passing the over- 
laid elastic 2nd gatheracle webs through a pressure 
nip formed between a pair of bonding roils, at least 
one of which comprises a patterned calender roller 
and at least one cf which is rteated to a iempera- 

20 ture aocve softening temperature cf the elastic 
weo. 

22. The metnod of daim 1 or daim 2 induding 
maintaining the elastic web in a stretched condition 
of at least accut 100 percent ekjngsticn during fte 

a bcndng. 

22. The method cf daim 2 wherein c^e fibrcus 
eiastic weo comprises a ncnwoven web of mert- 
blcwn 9tastcmenc fibers and the gatheracle web 
ccmcnses a ncn-atastic weo. 

co 24. The method of daim 2 wherein the fibrcus 
eiastic web ccmcnses a norrwcven web of mert- 
Dicwn aiasrcmehc fibers and is maintained in a 
stretched condition of at least about 25 percsnt 
elongation during the bending. 

cs 25. The method of daim 24 inducing maintain- 
ing the fibrcus 9lastic web -n a stretched ccnciticn 
cf frcm abort 25 percent to 550 percent elongation 
during ±e bending. 

28. The method of ciaim 24 ^inerBin the nbrcus 
*o elastic web has a basis weight cf frcm about 5 to 

3C0 grams per scuare meter. 

27. The method cf daim 24 wherein the Sbrcus 
eiastic weo .las a basis weignt cf from about 1 0 to 
2C0 grams per square meter. 
^ 28. The method of daim 24 wherein the 

gatheracle web ccmcnses a nenwoven. ncn-elastic 
weo. 

29. The method of daim i or daim 2 induding 
bending a ncn-^tastic wee to eacn cf the opposite 

so sides cf the eiastic wee. 

30. The method cf claim 1 or ciaim 2 wherein 
the com oo sit a *eo is relaxed for a cencd of up to 
.about thiny secencs after bencing. 

31'. An eiastic ccmocsrte material comprising at 
£5 least one elastic weo bended to a: least one 
gatheracle weo whicn is extensible and ccntracccle 
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with the elastic web ucon stwching^d rBiaxmg of 
the composite mamriai, the ccmposrte material be- 

ing made by: . 

(a) tensioning the elastic weo to elongate it 

(b) bonding the aiongamd elastic weo to at 
least one gaxherasie web uncer conditions wmcn 
soften at least portions of He elastic wo, to form a 
bonded ccmccsfte wee; and 

(c) relaxing the composite web immediately 
after the bonding steo whereby the gaxherabte weo 
is gathered to form the ccmpcsitB elastic matenaL 

32. The material cf daim 31 wherein the elastic 
web ccmorises a ffcrcus elastic web. 

33. The material of daim 31 or claim 32 
wherein the elastic web Is bonded to the gatheraole 
web at a plurality cf spaced-acart locations m a 
repeating pattern and the gatheracie weo is gath- 
ered between the bended locations. 

3^ The material cf daim 32 wherein the > 
crcus elastic web comprises a nonwoven weo or 
elastcmeric titers. 

35. The material of ciaim 32 wnerein the > 
brcus elastic weo comprises a nonwoven weo cf 
meitbiown elastcmeric fibers. 

36 ' The matariai cf ciaim 31 cr dam 32 
wherein the elastic wee Has a basis weignt of frcm 
about 5 to 300 grams per square meter. 

37. The material cf daim 31 cr dam 32 
wherein the elastic web Has a basis weignt cf frcm 
afceut 10 to 2C0 grams per square meter. 

33. 7-3 material cf daim 31 wherein the aiassc 
web~ccmorises a nonwoven web of merfctewn 
elastcmeric Seers selected frcm He group consist- 
ing cf (i) fibers cf A-3-A" block cccciymers herein 
A 2nd A' may be the same cr afferent arc eacn s 
a thermoplastic ccivmer biod< anc 3 is an 
eiastomeric cciymer block, and i«) blends cf are cr 
mere cciycierlns with (i). 

3Q The material cf .daim 38 wherein A and A' 
each is a styrenic mcier/ and 3 is pclyteihylene- 
bur/iene). 

40. The material cf daim 39 wherein eacn or A 
and A' is selected frcm the grcup consisting cf 
oclystyrene arc polystyrene hemciegs, and the 
pclvcienn is seiectec frcm the grcup consisting ct 
cne cr mere cf ocryethyiene, polypropylene ocly- 
butene, ethylene cccciymers. prcpyiene 
cccciymers and butsne cccciymers. 

41. The material :f ciaim 39 wherein each cf A 
arc A' is seiectec from polystyrene anc cciysr/- 
rene hcmclccs and the sum cf the mciecular 
weigh: zi A dus *he -nciecuiar weigr.t of A' :s Tern 
accuVl4 to*29 percent :f the mciecuiar weight :: 
the A-5-.A' biccx cccciymer. 

42 The materia of daim 40 wherein the blcck 
cccoiymer :cmprises at least accut :C% by weight 
cf the maiariai. 



43. The material of daim 40 wherein the block 
copolymer c ompr ise s at least about 20% by weignt 
of the material, 

M. The maffiriai of daim 40 whwein the block 
s copcrymer comprises at least about 30% by weight 
of the material. 

45. The material of daim 40 wherein the melt* 
blown fibers are comprised of frcm about 10 per- 
cent to 30 percent by weight cf the A-3-A' block 

iq copolymer and frcm about 90 percent to 10 per- 
cent by weight cf the ecryclenn. • 

46. The material of daim 31 wherein the elastic 
web comprises an A-3-A* block copolymer wherein 
A and A 1 may be the same or afferent and each is 

75 a thermoplastic polymer block and 3 is an 
eiastcmeric polymer block. 

47. 7ne material cf daim 46 wnerein each cf A 
and A 1 is selected from the grcup consisting cf 
pciysryrene and polystyrene homo logs, and 3 ;s 

20 selected frcm the grcup consisting of poly- 
(etfrylena-butyiene), poiyiscprene and pciy- 
buzdene, and the sum of the molecular weight cf 
A dus the molecular weight cf A' comprises Tom 
afceut 14 to 31 percent cf the mcieqjlar weignt cf 

25 tha A-o-A' block copolymer. 

46. The material cf daim 46 wherein each cf A 
and A' is selected frcm the grcuo consisting cf 
scfysr/rene and polystyrene hemoiogs. 3 ;s pcly- 
(ethyiene-cutylene) and !he elastic web is further 

jo comprised cf a pclyclenn seiectad frcm the grcuo 
consisting cf cne cr mere cf polyethylene, poly- 
propylene, pclybutene, ethylene copolymers, pro- 
pylene copolymers and butene copolymers. 

48. The material zi daim 46 wherein the eiastic 
zs web is :cmpriseo of at least about 20% by weight 

cf the A-c-A' blcck cepciymer. 

50. 7ne material of ciaim ^ wherein the eiastic 
web is comprised cf at least about 30% by weignt 
of the A-3-A' blcck -epeiymer. 

*o 51. The material cf daim 31 cr daim 32 
wherein the elastic web is bended to the gatheraole 
web at 3 plurality cf spaced-apart locations In a 
receating pattern and the gatheraole web is gath- 
ered between the bended iceatiens. 

45 52. The material cf ciaim 51 wherein the 
gatheracie web is a nenweven, ncn-*!asiic material. 

53. The material of daim 52 wherein the 
g2therade web comprises a web of fibers selected 
frcm tfie grcuc consisting cf pciyester fibers, 

so pcryciann fibers, coiyamice Tcers. csiluicsic fibers 
and fixtures of :*o zt mere hereof. 

54. The material of ciaim 52 wherein the 
gatherabie *eb icmprisss a nenwoven web of poly 
(ethylene terephtr.aia-ej fibers. 

55 55. An elastic composite material as shown 
and cescriced herein. 
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FIG. 2A 



